A total of 100 samples of Oreochromis niloticus from the lower New Calabar River were examined to determine their levels of nematode parasitemia using standard parasitological techniques. An overall prevalence of (59%) was recorded comprising (5%) ectoparasites and (54%) endoparasites. Sex related parasitemia showed that males harboured more parasites (43%) compared to (16%) recovered in the females (P>0.05). Parasite specificity revealed three nematodes; Capillaria spp. (21%); Eustrongylide spp. (15%) and Goezia sigalasi (Ascarididae) (18%), and Lernaeocera branchialis; (5%) a crustacean were recovered from the samples. However, the study revealed a progressive increase in parasitemia as age of the fish host increased (P<0.05). The high parasitemia observed in this study was associated with the tidal effects of the water system which influences the organic load of the benthos directly and fish nutrition indirectly.
INTRODUCTION
Parasites are always present in any community (plants and animals) and usually infect hosts species that dominate the higher trophic levels in any food chain (Maclinnis, 1976; Edem et al., 2008) . Fish which naturally occupies the top of the predator-prey pyramid in freshwater and marine environments is most affected by parasites due to some predisposing factors such as: physiologic specificity (age, genotype, sex etc); nutritional specificity and ecologic characteristics (Ravichandran and Ajithkumar, 2008; Adam et al., 2009 ).
Effect of parasites on fish species
Parasitism of fish and fishery is a cause of worry to fish culturists and artisanal fishermen in the in-land and coastal waters of Nigeria (Ukoli, 1988; Umuoeren et al., 1988; Onwuliri and Mgbemena, 1998; Awharioma and Okaka, 1999 and Edema and Okaka, 2008) . This concern is attributed to parasite induced economic losses and negative health implications manifesting in forms of poor fish productivity, poor marketability of caught fish, reduction in protein availability and reduction in job opportunities due to lack of motivation to invest in aquacultural activities by potential investors (Meyer and Hoffman, 1976; Van Dan Brook 1979 and Awharitoma and Ehigiafor, 2012) .
Tillapia; a cherished cichlid of variable species common in Nigeria, is greatly infected by parasites (Ukoli, 1988; Umuoeren et al., 1988; Onwuliri and Mgbemena, 1998; Awharioma and Okaka, 1999; Edema and Okaka, 2008 and Awharitoma and Ehigiafor, 2012) . Studies have indicated that Tillapia's adaptability to various aquacultural systems is due to its high fecundity, hardiness, tolerance to poor water quality, salinity, temperature and pH (Chervinski, 1973; Abbas et al., 2009; Awharitoma and Ehigiafor, 2012) , characteristics which inevitably predisposes it to parasitism. In the Niger Delta where more than 60% of the populace depend on aquacultural activities for their livelihood, it is apt to determine the current status of nematode parasitic fuana of O. niloticus from the lower New Calabar River.
MATERIALS AND METHODS

Study Area
The study was carried out on the lower New Calabar River situated at Choba in Obio/Akpor L.G.A., Rivers State of Nigeria. The area lies between latitude 5˚ 54 ' , 295 N and longitudes 6˚, 53 ' , 889 and 7˚E; experiences an average rainfall of 2,500cm 3 and temperature range of between 28˚C-30˚C annually which supports the rainforest type of vegetation. The area is sub-urban in structure with about 40% of the populace predominantly rural artisanal fishermen and subsistent farmers. However, the life style of the indigenes is greatly influenced by the presence of the University of Port Harcourt and several industries.
Collection of samples
Hundred (100) freshly caught O.niloticus were selected using the stratified random sampling technique (...the fourth fish out of every four counts was selected) between the months of August to October, 2012. Each fish was put in a properly labelled polyethene bag which was secured in a vat and transported to the laboratory for examination.
Physical examination
Fish samples were isolated from vat, weighed and total lengths determined. Skin examination of the samples were carried out with a x10 hand lens to detect any attached parasite, afterwards the skins of the fish samples were scraped and the scrapings used to prepare thin smears for microscopic examination.
Gill examination was carried out by the use of x10 hand lens in situ, and on detached gills. Further examinations of detached gills were conducted with a stereoscopic microscope.
The abdominal cavities of the samples were opened and the mesenteries examined for migratory juveniles of nematodes. Gastrointestinal tract of the samples were excised and contents extracted into a 5ml beaker containing normal saline and later stored in properly labelled sterile vials containing 4% formalin and processed using the formal-ether concentration method for further microscopic examination.
Microscopy
Thin and thick smears of skin scrapings were prepared and observed under x10 and x40 objectives for presence of parasites. Gastro-intestinal endothelial scrapings were used to prepare wet smears (stained with Lugol's iodine). The intestinal contents of the samples were also examined using the formal-ether concentration technique and microscopically examined at x10 and x40 objectives. Identification of parasites was done using Zdenek Locky, (1977) and Cheng (1986) guides.
Statistical analysis
Measures of central tendency and chi square were used to analyse the results. Table 1 , shows the prevalence of O.niloticus from the lower New Calabar river. A total of 100 fish samples were examined showing an infection of 59(59%) out of which 5(5.0%) and 54(54.0%) were for ectoparasites and endoparsites respectively. Age related prevalence increased as age increased.
RESULTS
Sex related prevalence of parasites in the sampled fishes indicated an overall prevalence of 43(43%) and 16(16%) for male and female respectively. The data further showed higher prevalence of endoparasites (43%) to ectoparasites (16%) (Figure 1) .
The study revealed two phyla of parasites; Nematode and the Arthropoda in O.niloticus from the study area. Amongst the nematodes were; the Capillaria spp.; Eustrongylide spp. and Ascarididae (Goezia sigalasi) while Lernaeocera branchialis was the only crustacean discovered (Figure 1 ).
DISCUSSION
The overall prevalence (59.0%) of parasites in O.niloticus from the lower New Calabar River was rather high for a tidal river but within the range for inland waters as stated by Onwuliri and Mgbemena (1998) , Umuoeren et al. (1988) , and Awharioma and Okaka (1999) . However, the study showed variability in the density of parasites within the groups with the >22.5cm length range harbouring the highest prevalence (90%). This pattern of parasitism was consistent with (Paperna, 1996; Mbahinzireki, 1980; Wanderson et al., 2012; Ashade et al., 2013) who observed a gradual consistent increase in parasitemia as fish aged. However, this trend was not consistent with the ectoparasites which drastically declined as fish samples aged. A trend the researchers attribute to possible accidental dislodgement of some ectoparasites due to out of water fish resistance by the fish samples. The higher parasitemia (43%) in female samples than the male counterparts (16%); an observation that contradicts the report by Olurin et al. (2012) and agrees with that of Thomas (1964) is an issue that has enjoyed flux in opinion by researchers (Price and Clancy,1983 and Olorin and Somorin, 2006) . However, this physiological preference was attributed to host specific factors.
On specific parasitamia; the endoparastes consisting the nematodes had a higher density on individual sample basis than the crustaceans (ectoparasites). Also, there was a progressive increase in nematode parasitemia as fish samples aged (Mbahinzireki, 1980; Paperna, 1996 and Awharitoma and Ehigiafor, 2012) . This result was consistent with Paperna (1996) , who attributed the age related prevalence to repeated infections and accumulation of parasite load with increased age. Other factors which may have influenced the high prevalence of parasitic nematodes in this study include; the tidal characteristics of the river coupled with the rich organic constitution of the benthos which harbours rich population of annalides that aid in the transmission of nematode parasites as fish ingest them (Kennedy, 1975; Cheng, 1986; Ukoli, 1988; Edema and Okaka, 2008) . The absence of monogenean parasites in the examined samples was in line with some previous studies in inland waters of Africa by Paperna and Thurston (1968) . The absence of monogenean in the study area could also be an indication of the quality of the environment or the immune status of the samples (Wanderson et al., 2012; Ashade et al., 2013) . 
